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DETAILED ACTION 
Specification 

1 . The incorporation of essential material in the specification by reference to an 
unpublished U.S. application, foreign application or patent, or to a publication is 
improper. Applicant is required to amend the disclosure to include the material 
incorporated by reference, if the material is relied upon to overcome any objection, 
rejection, or other requirement imposed by the Office. The amendment must be 
accompanied by a statement executed by the applicant, or a practitioner representing 
the applicant, stating that the material being inserted is the material previously 
incorporated by reference and that the amendment contains no new matter. 37 CFR 
1.57(f). 

2. The disclosure is objected to because of the following informalities: in paragraph 
38, line 2, it needs a space between "typically" and "comprising". In paragraph 41, line 
9; and in paragraph 42, line 5, the metal alloy layer number is not 30, it needs to be 
corrected to 71. 

Claim Objections 

3. Claims 10, 1 1 , 21 , 22, 34, 35 are objected to because of the following 
informalities: it needs a comma or a semicolon between "°C" and "and" instead of a dot. 

4. Claim 36 is objected to because of the following informalities: it needs a space 
between "about" and "0.5". 
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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-40 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. In claims 1,12, and 23, lines 6, 8, and 11, 
respectively, it is not clear where the silicon surfaces come from, and in lines 3, 4, and 
8, respectively, it is not clear where to form a silicide blocking layer. 

Claims 2-11, 13-22, and 24-40 depend from claims 1, 12, or 23, so they are 
rejected for the same reason. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 23, 24, 28, and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over En et al. (US Pat 6518631; hereinafter "En") in view of Aloni (US Pat 
6458702). 

7. With respect to claims 1 and 23, referring to figures 3A-3F, En discloses a 
method of forming a semiconductor device comprising, in order: forming an active 
region 318 in a semiconductor substrate 340; forming a gate electrode 336 structure in 
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the active region; implanting a first dopant into the active region adjacent the gate 
electrode structure (see col. 5, lines 15-18); forming spacers 368, 378 adjacent the gate 
electrode structure; implanting a second dopant into the active region adjacent the 
spacers ([Claim 1] to form source/drain region 324, 326); annealing the semiconductor 
substrate at a temperature T a (col. 6, lines 38-67) to activate the first and second 
dopants; exposing a silicon surface (see fig. 3C); and forming a silicide layer (364, 366, 
382, 384) on the silicon surface at a silicidation temperature T s (col. 6, lines 1-25) 
wherein T s < T a , but En does not disclose expressly forming a silicide blocking layer. 

Aloni discloses forming a silicide blocking layer which covers one region (see fig. 
6, item 41 OA). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use a silicide blocking layer to selectively forming silicide region, as 
taught by Aloni. 

The motivation for doing so would have been to obtain better control of silicide 
formation in the non-silicide region. 

8. With respect to claim 24, En in view of Aloni discloses wherein forming the 
silicide layers includes depositing a metal layer on the exposed silicon surfaces, but En 
in view of Aloni does not disclose expressly wherein the metal layer being capable of 
forming a silicide at a silicidation temperature T s of less than 700°C. However, En 
discloses typical heat cycle temperatures for silicide formation range from 200°C to 
700°C depending on the type of metal used (col. 6, lines 15-20), and En discloses nickel 
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can be used as silicide metal layer (col. 6, lines 1-5). Since nickel is the metal used in 
the claimed invention, it is inherent that the siliciding temperature is less than 700°C. 

9. With respect to claim 28, En in view of Aloni does not disclose expressly wherein 
the silicide layer is formed at a temperature T s that is between about 400 and about 
530°C. However, En discloses heat cycle temperatures for silicide formation ranging 
from 200 to 700°C (col. 6, lines 15-20). In the case where claimed ranges "overlap or 
lie inside rages disclosed by the prior art" a prima facie case of obviousness exists. In 
re Wertheim, 541 F. 2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F. 2d 
1575, 16 USPQ 2d 1934 (Fed. Cir. 1990). 

10. With respect to claim 29, En in view of Aloni discloses wherein the substrate is 
annealed at a temperature T a that is at least about 830°C (col. 6, lines 64-67). 

1 1 . Claims 25-27 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over En 
in view of Aloni^as applied above, and further in view of Wolf ("Silicon Processing for the 
VLSI ERA"). 

12. With respect to claim 25, En in view of Aloni discloses activating the first and 
second dopants and forming the silicide blocking layer, but En in view of Aloni does not 
disclose expressly wherein activating the first and second dopants prior to forming the 
silicide blocking layer to form activated dopants, wherein the formation of the silicide 
blocking layer tends to deactivate a portion of the activated dopants. 

En discloses the deposition of a metal to form a silicide after the annealing (see 
col. 6, line 64-col. 7, line 15). At the time of the invention it would have been logical to a 
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person of ordinary skill in the art to form a silicide blocking layer after dopants activation 
anneal. 

Aloni discloses the silicide blocking layer can be formed using BPSG process 
(col. 4, lines 37-40), and Wolf discloses BPSG process performs under certain 
temperatures (pages104-105, section 3.4.2.3). So inherently, the dopants will 
deactivate while forming the silicide blocking layer. 

1 3. With respect to claims 26 and 27, En in view of Aloni discloses forming the 
silicide blocking layer by BPSG process, but En in view of Aloni does not disclose 
expressly wherein [Claim 26] the silicide blocking layer is formed at a temperature T b i 
that is below about 830°C; and [Claim 27] T b i is between about 535 and about 825°C. 

Wolf discloses BPSG flows at the lowest temperatures (800-850°C at 
atmospheric pressure) and even lower temperature using high-pressure conditions 
(pages104-105, section 3.4.2.3). The arguments concerning overlapping range stated 
in claim 28 also apply. 

14. Claims 30, 31, and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over En in view of Aloni and further in view of Ku et al. (US Pat 6329276; 
hereinafter "Ku"). 

15. With respect to claims 30 and 31 , En in view of Aloni does not disclose expressly 
wherein [Claim 30] forming a capping on the metal layer before reacting the metal layer 
with the exposed silicon; and [Claim 31] the capping layer includes a major portion of 
titanium nitride. 
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Ku discloses forming a capping layer by depositing titanium nitride on a metal 
layer before silicide heat treatment (col. 3, line 56-coL 4, lines 2). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use a capping layer on the silicide metal layer, as taught by ku. 

The motivation for doing so would have been to prevent oxidation and 
overgrowth of silicide metal into an unintended area (see Ku, col. 3, lines 62-65). 

16. With respect to claim 36, En in view of Aloni and further in view of Ku does not 
disclose expressly wherein the capping layer has a nitrogen:titanium atomic ratio of at 
least about 0.5. However, any variation in nitrogen:titanium atomic ratio in the present 
claim is obvious in light of the cited art, because the changes in nitrogen:titanium 
atomic ratio produce no unexpected function. The routine varying of parameters to 
produce expected changes are within the ability of one of ordinary skill in the part. 
Patentability over the prior art will only occur if the parameter variation produces an 
unexpected result. In re Allen Lacey and Hall, 105 USPQ 233, 235. In re Reese 129 
USPQ 402, 406. 

17. Claims 32-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over En 
in view of Aloni and further in view of Cabral, JR. et al. (US Pub 2004/0123922; 
hereinafter "Cabral"). 

18. With respect to claims 32 and 33, En in view of Aloni does not disclose wherein 
[Claim 32] the metal . layer is nickel alloyed with one or more minor metals, the minor 
metals being selected from a group consisting of tantalum, vanadium, zirconium, 
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hafnium, tungsten, cobalt, platinum, chromium, palladium, niobium and combinations 
thereof, wherein the minor metals constitute no more than about 20 atomic percent of 
the metal layer; and [Claim 33] the minor metal is tantalum and is present in a 
concentration of between about 0.1 and about 10 atomic percent of the metal layer. 

Cabral discloses Ni alloying additives preferably include Ta, W, Re or mixture 
thereof (page 2, paragraph 35), and the most preferable amount of the alloying additive 
in the Ni alloy layer is from 0.5 atomic % to 10 atomic % (page 3, paragraph 38). The 
arguments concerning overlapping range stated in claim 28 also apply. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use Ni alloy and alloying additives as silicide metal, as taught by 
Cabral. 

The motivation for doing so would have been to retard agglomeration of Ni 
monosilicide phase (page 2, paragraph 35). 

19. With respect to claims 34 and 35, En in view of Aloni discloses wherein [Claim 
34] T a > 750°C, but En in view of Aloni does not disclose wherein T s < 550°C, and 
[Claim 35] T s is between about 400 and about 530°C, and T a is between about 830 and 
about 11 50°C. However, En discloses T a ranges from 1020 to 1050°C (col. 6, lines 64- 
67), and Cabral discloses the most preferable silicide annealing temperatures range 
from about 400 to 550°C (page 3, paragraph 44). The arguments concerning 
overlapping range stated in claim 28 also apply. And when the silicide annealing 
process is performed at a temperature less than 550°C, the claimed limitation is met. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cheung Lee whose telephone number is 571-272-5977. 
The examiner can normally be reached on Monday through Friday from 8:30AM to 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Cheung Lee 



273-8300. 



October 27, 2005 
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